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BACKGROUND
Low serum testosterone levels are associated with age-related changes in physical and cognitive function. Replacement therapy could, therefore, help alleviate symptoms of aging.
OBJECTIVE
To determine whether 6 months' supplementation with testosterone improved signs of aging in a population of elderly men with low-normal testosterone levels.
DESIGN AND INTERVENTION
This was a double-blind, randomized, placebo-controlled trial of testosterone supplementation conducted at a single center in the Netherlands between January 2004 and April 2005. Participants were recruited by direct mailing. Inclusion criteria included age 60-80 years and a serum testosterone level below the 50 th percentile of the study population-based testosterone distribution (cutoff 13.7 nmol/l). Exclusion criteria included myocardial infarction, heart failure, malignancy, serious liver or renal disease, epilepsy, diabetes mellitus, elevated prostate-specific antigen, use of corticosteroids, and use of testosterone esters within the previous 60 days. Eligible 
OUTCOME MEASURES
The main outcome measures were functional mobility, cognitive function, BMD, anthropometry, body composition, biochemical measures, quality of life, and safety parameters.
RESULTS
The study enrolled 113 men in the testosterone group (mean age 67.1 years; mean serum testosterone level 11.0 nmol/l) and 110 men in the placebo group (mean age 67.4 years; mean serum testosterone level 10.4 nmol/l). Treatment adherence was >90% for both groups. When compared with the placebo group, treatment with testosterone was associated with increased lean body mass, decreased body fat mass and decreased body fat percentage (P <0.001 for all comparisons); however, no significant changes in parameters of functional ability were observed in either group. Total cholesterol and HDL cholesterol decreased in the testosterone group, whereas insulin and glucose concentrations and measures of insulin resistance increased in the placebo group. Cognitive function improved in both groups but BMD and quality of life were unchanged. The mean number of adverse events per participant was 0.87 in the testosterone group and 0.90 in the placebo group.
CONCLUSION
The results of this study suggest that eugonadal or slightly hypogonadal men might not benefit substantially from short-term, low-dose testosterone supplementation. 
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The The number of prescriptions for testosterone in men has increased over the past decade as additional therapeutic options have become available. When compared with studies in younger men with low mortality rates, 1 wellperformed epidemiologic studies have demonstrated that low testosterone levels are associated with an increased risk of death in elderly men, independent of other risk factors and pre-existing medical conditions. 2 Nonetheless, long-term intervention studies are still lacking.
The study by Emmelot-Vonk et al. is the largest short-term study of testosterone supplementation in elderly men to date; however, the study does not provide clinicians with the crucial information required to determine whether testosterone therapy in these men does more good than harm. The largely negative results reported by Emmelot-Vonk et al. were difficult to interpret because the study was probably underpowered to detect changes in many of the outcome measures assessed. In addition, study duration was too short and the study population too small to demonstrate a change in the incidence of clinical outcomes (e.g. diabetes mellitus, cardiovascular disease, prostate cancer, or death).
Moreover, the study participants were not required to have clinical manifestations of androgen deficiency but were selected only on the basis of a total testosterone level below the 50 th percentile for men aged 60-80 years. The use of this criterion means that only about 10% of the participants had testosterone concentrations similar to those associated with an increased risk of mortality in the epidemiologic studies. 2 The use of biochemical criteria alone for the diagnosis of hypogonadism led to the inclusion of many men in the study cohort who, by most current practice guidelines, 3 would not normally have been treated with testosterone.
Emmelot-Vonk et al. demonstrated potentially beneficial increases in lean body mass and decreases in fat mass in the group treated with testosterone; however, functional mobility and muscle strength did not improve. A possible explanation for this discrepancy is that such improvements might only be observed with longer treatment duration or with higher doses of testosterone. 4 Indeed, the dose and mode of delivery could be critical determinants of endorgan effects of testosterone therapy. As noted by the authors, trough testosterone levels did not increase after 6 months' treatment, an observation attributable to the pharmacokinetics of oral testosterone undecanoate. 5 More-sustained increases in testosterone levels-rather than the bimodal peaks observed with twice-daily oral dosing 5 -might be critical to maximize potentially beneficial changes in elderly men.
Relatively small, short-term studies of testosterone administration in elderly men, including the study of Emmelot-Vonk et al., have provided mixed results in terms of the potential benefits. 3 Overall, such studies have repeatedly demonstrated improvements in body composition, but the morbidity and mortality benefits of these changes remain unproven. Moreover, concerns about possible adverse effects on prostate and cardiovascular disease persist. Long-term, carefully designed trials of testosterone replacement in a clinically relevant population of elderly, androgen-deficient men are urgently required. In the meantime, however, careful selection and monitoring of patients administered testosterone therapy remain necessary. 3 
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